Introduction
Adonidia merrilli (syn. Normanbya merrilli (Becc.), or Veitchia merrilli (Becc.) H. E. Moore (Arecaceae) is an ornamental palm commonly known as Adonidia palm, Manila palm or Christmas palm. Manila palm is native to the Philippines and Sabah merrilli is an erect, solitary, unarmed, monoecious palm, 5-10 m high. The fruit has a thin epicarp and dry yellowish, thin fleshy mesocarp, and thin, fragile endocarp. A. merrilli fruit is used as a masticatory when ripe, but is an inferior substitute for betelnut 2 . The fruit and seed extracts have been shown to exhibit antimicrobial properties 3 and cytotoxicity in Huh-7 and Hep G2
human liver cancer cells 4 respectively.
Archontophoenix tukeri is indigenous to Northern Australia,
where it is commonly found in rainforest or along streams. A.
tuckeri is a large, single-trunked palm reaching 22 meters in height, trunk to 26 cm in diameter and expanded at the base.
The mature palm produces red fruits having both thin and thick mesocarp fibres in two different layers held together 1 .
Several ornamental palms have been found valuable for their aesthetics and therapeutic potentials; for example, the palms,
Livistona chinensis and Areca catechu. L. chinensis seeds and
fruits have shown promising and profound antitumour, cell protective and antibacterial activities [5] [6] [7] [8] . Research has shown that phytochemicals, such as phenolics, are one of such bioactive molecules involve in the inhibition of atherosclerosis and cancer. These bioactivities of phenolics may be related to their ability to chelate metals, inhibit lipoxygenase, and scavenge free radicals 9, 10 . The paucity of scientific investigation 
Materials and methods

Plants materials and extraction
Determination of total phenolics
The amount of total phenols in the palm extracts was determined with the Folin-Ciocalteu's reagent using the method of Meda et al.
14
. 2.5 ml of 10% Folin Ciocalteu's reagent was added to 0.5 ml of each concentration (2, 1.5, 1.0, 0.5 and 0.25 mg/ml) of the extract and then 2 ml of 2% w/v of Na 2 CO 3 was introduced, incubated at room temperature (28 ºC) for 30 minutes. The absorbance was measured at 760 nm using a uv/vis spectrophotometer (Unisio, Shanghai-China). Total phenol values were expressed in terms of gallic acid equivalent (GAE) (mg/g of extract).
Determination of flavonoids
The method of Meda et al. 14 was used to determine the total flavonoid content. 2.5 ml of aluminium trichloride (AlCl 3 ) in methanol was mixed with different concentrations (2, 1.5, 1.0, 0.5 and 0.25 mg/ml) of the palm extracts. Absorption readings at 415 nm using uv/vis spectrophotometer (Unisco, ShanghaiChina) were taken after 30 minutes. The total flavonoid content was determined using a standard curve prepared with gallic acid and expressed as GAE mg/g of extract.
Determination of tannins
The tannin content in each extracts was analysed using the method described by Kalpana et al.
15
. 16 were cultured in Dulbecco's Modified Eagle Medium (DMEM), supplemented with 5% of fetal bovine serum (FBS), 100 IU/ml of penicillin and 100 µg/ml of streptomycin in 75 cm 2 flasks, and kept in 5% CO 2 incubator at 37 o C. Exponentially growing cells were harvested, counted with haemocytometer and diluted with DMEM.
Cytotoxicity Screening
Cytotoxic activity of compounds was evaluated in 96-well flatbottomed micro plates by using the standard MTT (3- 
DPPH radical assay
The free radical scavenging activity of the palm extracts was determined using the modified method of Blois 19 . 2.5 ml of different concentrations (0.25-2.0 mg/ml) of the extracts and standard drug (ascorbic acid) was separately measured into test tubes, and then 2.5 ml of 0.1 mM DPPH in methanol were added. The mixtures were incubated in a dark chamber for 30 minutes after which the absorbance was measured (in triplicates) at 517 nm against a DPPH control (containing reagents except test samples). Percentage scavenging activity was calculated using the expression:
Where A C is the absorbance of the control and A S is the absorbance in the presence of the extracts or standards
Iron chelating activity
The reaction mixture containing 1 ml of o-phenanthroline (0.025 M), 2 ml of ferric chloride (0.05 M) and 2 ml of extract at various concentrations (0.0625-0.50 mg/ml) was incubated for 10 minutes at ambient temperature. The absorbance at 510 nm was recorded. Ascorbic acid was added instead of extract and absorbance obtained was taken as equivalent to 100% reduction of all ferric ions. The readings were taken in triplicate 20 and the percent iron chelating activity calculated thus:
Where AC is the absorbance of the control and AS is the absorbance in the presence of the extracts or standards.
Collection of bacterial and fungus isolates
Clinical bacterial and fungus isolates were collected from St. to factor five using 10 fold dilution. The isolates were subcultured into their selective media based on their exhibited morphological characteristics. They were preserved in a refrigerator at 4 °C and later used for this work.
Preparation of antimicrobial discs
A 5 mm diameter plunger was used to punch a Whatman no.1 absorbent filter paper to obtain 5 mm diameter paper discs. The discs were properly labeled and then sterilized by autoclaving for 15 min at 121°C. The disc were impregnated with the plant extracts (100-400 µg/ml), dried and stored off in sterile bottles.
Evaluation of antimicrobial activity
Antimicrobial activity was tested using a modified discs diffusion assay method 21, 22 . 
Determination of minimum inhibitory concentration
The minimum inhibitory concentrations of the extracts were determined using tube dilution method 23 . The initial concentration of each extracts was diluted using double fold dilution and standard volume of each diluted isolate (0.1 mL) was aseptically inoculated into different concentrations of the extract. Control experiment was carried out without the crude extracts. All tubes were incubated at 37 °C for 24 hrs. Minimum inhibitory concentrations (MIC) were determined as the lowest concentration without turbidity.
Results and Discussions
The phytochemical composition of A. merrilli and A. tuckeri are presented in Table 1 .
The results of the antioxidant activity models are displayed in Fig 1 & 2. In the DPPH radical assay, the palm extracts (0.25-2.0 mg/ml) significantly scavenged the DPPH radical in a concentration dependent manner (Fig. 1) . The result also showed that at 2.0 mg/ml dose, A. merrilli and A. tuckeri extracts inhibited DPPH radical by 64.89% and 57.36% respectively compared to the standard, ascorbic acid (97.26%).
This is an indication of the antioxidant potential in the extracts to reduce the stable, purple-coloured radical DPPH to the yellow coloured DPPH-H form.
Similarly, high antioxidant activity was observed for iron chelating activity (Fig. 2 ) in a concentration dependent pattern.
The percentage inhibitions at 2.0 mg/ml for A. merrilli, A. tuckeri and ascorbic acid were 66.21, 62.31 and 73.14% respectively.
In both assays, A. merrilli extract displayed stronger antioxidant potential compared with A. tuckeri extracts. The correlation coefficient values for TPC and DPPH assay; TPC and metal chelating assay were significant. The higher the total phenolics content (Table 2) , the higher the antioxidant activity exhibited by the extracts. The ornamental palm fruit pericarp of A. catechu
and Dypsis lutescens have also been reported to possess strong antioxidant activity using DPPH and reducing power assays 31, 32 .
A. merrilli and A. tuckeri extracts showed significant antimicrobial activity (Table 4 & both extracts showed varying degree of microbial inhibition (6.0-13.5 mm) against the test microbial strains. (Table 5) . 
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